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(57) ABSTRACT

A liquid crystal display device includes a liquid crystal panel,
a gate driver, a data driver, and an initial driving control unit.
The liquid crystal panel includes a plurality of liquid crystal
cells. Each liquid crystal cell is defined by a gate line, a data
line and a thin film transistor. The gate driver controls the thin
film transistor connected to the gate line of each liquid crystal
cell according to a gate control signal. The data driver outputs
a pixel signal to the data line of the each liquid crystal cell
according to a data control signal. The data driver includes a
switch connected to the data line of the each liquid crystal
cell. The initial driving control unit is structured to compare a
clock count with a predetermined reference value and oper-
able to alternately generate a first state signal and a second
state signal based on the comparison. The unit applies the first
state signal to the switch during a masking interval. The pixel
signal is not output to the data line during the masking inter-
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LIQUID CRYSTAL DISPLAY DEVICE AND
DRIVING METHOD THEREOF

PRIORITY CLAIM

The application claims the benefits of Korean Patent Appli-
cation No. 2006-120896 filed in Korea on Dec. 1, 2006, and
Korean Patent Application No. 10-2007-0120505 filed in
Korea on Nov. 23, 2007, which is hereby incorporated by
reference.

BACKGROUND

1. Field of the Invention

The present invention relates to a liquid crystal display
device and a driving method thereof, and more particularly to
a liquid crystal display device and a driving method thereof
which prevents an abnormal phenomenon on a screen.

2. Description of the Related Art

Mobile information devices include flat panel display
devices because they are light weight with minimal thickness.
Inparticular, aliquid crystal display device is actively used in
anotebook, a monitor of a desktop computer, a television, and
the like. The liquid crystal display device displays images by
using an optical anisotropy of a liquid crystal and provides
good performance in resolution, color display, and image
quality.

FIG. 1 shows a liquid crystal display device 50 which
includes a liquid crystal panel 2, a gate driver 4, a data driver
6 and a timing controller 10. The liquid crystal panel 2
arranges a plurality of liquid crystal cells in a matrix shape
defined by a plurality of gate lines GL.1-GLn and a plurality of
data lines DL1-DLm. The gate driver 4 applies gate scan
signals to the gate lines GL.1-GLn of the liquid crystal panel
2. The data driver 6 applies pixel signals to the data lines
DL1-DLm of'the liquid crystal panel 2. The timing controller
10 controls the gate driver 4 and the data driver 6.

The liquid crystal panel 2 includes a plurality of the liquid
crystal cells which are defined by a plurality of the gate lines
GL1-GLn and a plurality of the data lines DI.1-DLm, and thin
film transistors (TFTs). The TFTs are formed in each of the
liquid crystal cells and are connected to the gate lines GLL1-
GLn and the data lines DL1-DLm.

When a scan signal, for instance, a gate high voltage (Vgh)
is provided from the gate lines GL1-GLn, the TFTs are turned
on and provide pixel signals applied from the data lines DLL1-
DLm to the liquid crystal cells. On the other hand, when a gate
low voltage (Vgl) is provided from the gate lines GL.1-GLn,
the TFTs are turned off and maintain the pixel signals charged
in the liquid crystal cells.

Each liquid crystal cell is associated with a pixel electrode
and a common electrode facing each other. The pixel elec-
trode is connected to a TFT and stores a pixel signal, thereby
forming a liquid crystal capacitor Clc. In addition, a storage
capacitor Cst is formed in the liquid crystal cell to maintain
the pixel signal in a stable manner until the next pixel signal
is charged after one pixel signal is charged. With such a
configuration, the liquid crystal display device 50 may
change an array state of liquid crystal molecules having
dielectric anisotropy according to the pixel signals inputted
through the TFTs, and may implement a gradation by adjust-
ing the light transmissivity according to the array state of the
liquid crystal molecules.

As the timing controller 10 sends gate control signals, the
gate driver 4 sequentially outputs gate high voltages (Vgh) to
the gate lines GL1-GLn and drives each of the TFTs con-
nected to the gate lines GL.1-GLn. As the timing controller 10
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sends data control signals, the data driver 6 outputs pixel
signals to the data lines DL.1-DLm. The data driver 6 converts
digital signals of R, G, and B provided by the timing control-
ler 10 into analog pixel signals, and then provides the con-
verted signals to the data lines DL.1-DLm.

The TFTs are turned on for a determined period of time
upon application of the gate high voltages Vgh. In a state that
the TFTs are turned on, the pixel signals in the data driver 6
are applied to the data lines DL.1-DLm through the TFTs.

Atthe time of the initial driving of the liquid crystal display
device 50, the TFTs may not be completed turned off for a
short period of time. The tail of the waveforms may keep the
TFTs turned on before the TFTs are completely turned off. A
certain initial data, which is arbitrarily set by driver manufac-
turers, may be provided to the data lines DL1-DLm. The
initial data are further applied to the liquid crystal cells and a
screen displays an image corresponding to the initial data.
Upon application of a picture signal of a gradation voltage,
the prolonged on-state of the TFTs may affect a screen qual-
ity. A stripe, which is visually recognizable, may occur on the
screen for a short time. Therefore, there is a need for a liquid
crystal display device that overcomes such drawback of the
related art.

SUMMARY

By way of example, in one embodiment, a method for
driving a liquid crystal display device operable to display a
picture represented at least by gradation voltage data using a
liquid crystal panel is provided. In the method, a gate control
signal is supplied to control a gate driver. A data control signal
is supplied to control a data driver. A source output enable
(“SOE”) signal is generated. The SOE signal enables transfer
of'the gradation voltage data corresponding to a first horizon-
tal line from the data driver to the liquid crystal panel. The
gradation voltage data is not output from the data driver
during the masking interval according to the SOE masking
signal. The gradation voltage data is output to the liquid
crystal panel other than the masking interval.

In other embodiment, a liquid crystal display device
includes a liquid crystal panel, a timing controller, a gate
driver and a data driver. The liquid crystal panel includes a
plurality of liquid crystal cells. Each liquid crystal cell is
defined by a gate line and a data line. The timing controller
generates a gate control signal, a data control signal and a
source output enable (“SOE”) signal. The timing controller
also generates a source output enable (“SOE”) masking sig-
nal based on the SOE signal for a predetermined masking
interval. The SOE signal enables transfer of a pixel data to the
data line, and the SOE masking signal inhibits transfer of the
pixel signal to the data line. The gate driver controls the thin
film transistor connected to the gate line of each liquid crystal
cell according to the gate control signal. The data driver
outputs a pixel signal to the data line of the each liquid crystal
cell according to the data control signal. The data driver does
not output the pixel signal during the masking interval.

In another embodiment, a liquid crystal display device
includes a liquid crystal panel, a gate driver, a data driver, and
an initial driving control unit. The liquid crystal panel
includes a plurality of liquid crystal cells. Each liquid crystal
cell is defined by a gate line, a data line and a thin film
transistor. The gate driver controls the thin film transistor
connected to the gate line of each liquid crystal cell according
to a gate control signal. The data driver outputs a pixel signal
to the data line of the each liquid crystal cell according to a
data control signal. The data driver includes a switch con-
nected to the data line of the each liquid crystal cell. The
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initial driving control unit is structured to compare a clock
count with a predetermined reference value and operable to
alternately generate a first state signal and a second state
signal based on the comparison. The unit applies the first state
signal to the switch during a masking interval. The pixel
signal is not output to the data line during the masking inter-
val.

The foregoing and other objects, features, aspects and
advantages of the present invention will become more appar-
ent from the following detailed description when taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are included to pro-
vide a further understanding of the invention and are incor-
porated in and constitute a part of this specification, illustrate
embodiments of the invention and together with the descrip-
tion serve to explain the principles of the invention. In the
drawings:

FIG. 1 is a block diagram showing a related art liquid
crystal display device;

FIG. 2 is a block diagram showing one embodiment of a
liquid crystal display device;

FIG. 3 is a block diagram showing the structure of a source
output enable (“SOE”) control signal generating unit of FIG.
2;

FIG. 4 illustrates waveforms showing operations of the
SOE control signal generating unit of FIG. 3;

FIG. 5A is a diagram showing a data driver and a liquid
crystal panel used in the liquid crystal display device of FIG.
2;

FIG. 5B illustrates a waveform showing a switching con-
trol signal applied to the data driver of FIG. 5A; and

FIG. 6 illustrates a masking interval formed at the initial
driving time of the liquid crystal display device of FIG. 2.

FIG. 7 is other waveform of the liquid crystal display
device according to the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS AND DRAWINGS

Reference will now be made in detail of a liquid crystal
display device according to the preferred embodiments of the
present disclosure, examples of which are illustrated in the
accompanying drawings.

FIG. 2 is a block diagram showing one embodiment of a
liquid crystal display (LCD) device 100. In particular, FIG. 2
illustrates a driving unit of the liquid crystal display device
100. In FIG. 2, the liquid crystal display device 100 includes
a timing controller 110, a gate driver 112, a data driver 114
and aliquid crystal panel 116. The gate driver 112 and the data
driver 114 operate to output a gate signal and a pixel signal
according to a signal applied from the timing controller 110,
respectively. The liquid crystal panel 116 receives the signals
output from the gate driver 112 and the data driver 114.

The liquid crystal panel 116 arranges a plurality of liquid
crystal cells in a matrix shape, which are defined by a plurality
of gate lines GL.1-GLn and a plurality of data lines DL1-
DLm. Thin film transistors (TFTs) are formed in each of the
liquid crystal cells.

The timing controller 110 includes a data arranging unit
110a, a control signal generating unit 1105 and a source
output enable (“SOE”) control signal generating unit 110c.
The data arranging unit 110q aligns video data which is input
through a graphic card in a system driver (not shown). The
control signal generating unit 1105 generates a control signal,
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such as a timing signal for controlling a timing of the gate
driver 112 and the data driver 114 according to a signal from
the graphic card. The control signal generating unit 1105 also
generates and provides an SOE signal to the SOE control
signal generating unit 110¢. The SOE control signal generat-
ing unit 110c¢ generates a SOE control signal which includes
the SOE signal and an SOE masking signal. The SOE mask-
ing signal is generated by using the SOE signal and operates
to mask the SOE signal for a predetermined time interval.

The liquid crystal display device 100 is connected to a
system such as mobile information devices, notebooks, desk-
top computers, televisions, etc. A graphic card in a system
driver converts an input video data according to a resolution
of'the liquid crystal display device 100, and then outputs the
converted data to the liquid crystal display device 100. The
video data includes data of red R, green G, and blue B. In
addition, the graphic card generates a control signal, such as
a clock signal (DCLK), a horizontal synchronization signal
(Hsync), a vertical synchronization signal, and the like.

The timing controller 110 aligns the video data converted
by the graphic card in the data arranging unit 110q, and then
supplies the data to the data driver 114. The control signal
generating unit 1105 generates a gate control signal and a data
control signal to control the timing of the gate driver 112 and
the data driver 114 according to the control signal of the
graphic card.

The gate control signal includes a gate shift clock (GSC), a
gate output enable (GOE), a gate start pulse (GSP), etc. The
gate shift clock (GSC) is a signal that determines when to turn
onor off a gate of a thin film transistor. The gate output enable
(GOE) is a signal that controls an output of the gate driver
112, and the gate start pulse (GSP) is a signal that marks a first
driving line on a screen of one vertical synchronization signal.

The data control signal includes a source sampling clock
(SSC), a source output enable (SOE), a source start pulse
(SSP), a polarity reverse (POL), a data reverse (REV), an
odd/even data signal, etc. The source sampling clock (SSC) is
used as a sampling clock for latching data in the data driver
114, and determines a driving frequency of the data drive IC.
The source output enable (SOE) concurrently enables trans-
fer of data corresponding to a first horizontal line latched by
the SSC to the liquid crystal panel 116. The source start pulse
(SSP)is a signal that instructs the initiation of the data latch or
sampling during a first horizontal synchronization interval.
The polarity reverse (POL) is a polarity signal that inverts the
polarity of aliquid crystal into a positive or a negative polarity
upon liquid crystal inversion driving. The data reverse (REV)
selects a polarity of a transmitted data. The odd/even data
signal indicates odd number data of an odd-numbered pixel
and even number data of an even-numbered pixel.

As noted above, the SOE control signal generating unit
110¢ generates the SOE masking signal. The SOE masking
signal is a signal that has a masking interval for a predeter-
mined time upon initial driving of the liquid crystal display
device 100. The SOE masking signal inhibits gradation volt-
age data from being sent to the liquid crystal panel 116. Thus,
during the masking interval, the data driver 114 does not
output the gradation voltage data to the liquid crystal panel
116. As shown in FIG. 2, the SOE control signal generating
unit 110c¢ resides in the timing controller 110 along with the
data arranging unit 110a and the control signal generating
unit 1105. Alternatively, the SOE control signal generating
unit 110¢ may be formed separate from the timing controller
110. In another embodiment, the data arranging unit 110a
and/or the control signal generating unit 1105 may be sepa-
rate from the timing controller 110.
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The data driver 114 provides an analog picture signal to a
corresponding liquid crystal cell through thin film transistors.
The thin film transistors are arranged on the liquid crystal
panel 116. Gate terminals of the thin film transistors are
turned on/off line by line in response to the control signals
input from the timing controller 110. The data driver 114
samples video data R, G, and B input from the timing con-
troller 110, latches the sampled data and then converts the
data stored in the latch into the gradation voltage. The data
driver 114 provides the gradation voltage to the liquid crystal
panel 116.

Referring to FIGS. 3 and 4, configuration and operation of
the SOE control signal generating unit 110¢ are described in
detail. In FIG. 3, the SOE control signal generating unit 110¢
includes a masking signal generating unit 210 and an operator
220 having an OR gate. In addition, the masking signal gen-
erating unit 210 includes an oscillating unit 211, a count unit
213, and a comparison unit 215. The oscillating unit 211
generates clocks having a certain period. The count unit 213
operates to count the clocks generated from the oscillating
unit 211 and periodically inverts the clocks. Based on the
clock count from the count unit 213, the comparison unit 215
determines a high-state and a low-state of the SOE masking
signal. For instance, the comparison unit 215 determines the
period of the high-state and outputs it to the operator 220 upon
determination that the clock count is less than a reference
value. Specifically, the high state lasts while the clock count is
less than the reference clock count. When the clock count
exceeds the reference clock count, the high state is converted
to the low-state.

The generation of the SOE masking signal is explained
further in reference to the waveform shown in FIG. 4. FIG. 4
illustrates one example of the SOE masking signal having a
particular frequency. Various waveforms and frequency
ranges are available to the SOE masking signal. In FIG. 4, an
oscillation signal of 100 kHz is generated in the oscillating
unit 211, and the count unit 213 is synchronized at the initial
driving time of the liquid crystal display device 100. Subse-
quently, the count unit 213 inverts a signal every time (n=500)
corresponding to the initial 5 ms. Likewise, the comparison
unit 215 sets a reference value corresponding to 5 ms. The
comparison unit 215 determines how long the SOE masking
signal maintains the high state by comparing the number of
clocks counted by the count unit 213 and the initial reference
value. Alternatively, the SOE masking signal becomes a low
state when the number of clocks counted by the count unit 213
exceeds the reference value. In other words, when the clocks
counted by the count unit 213 are less than the reference
clock, e.g., 500, the SOE masking signal maintains the high-
state; on the other hand, when the clocks counted by the count
unit 213 exceeds the reference clock, the SOE masking signal
becomes the low-state.

Referring back to FIG. 3, the operator 220 is formed with
the OR gate and generates the SOE control signal by perform-
ing a “OR” logic operation for the SOE signal from the
control signal generating unit 11056 and the SOE masking
signal from the masking signal generating unit 210. Accord-
ingly, during the initial driving period, the SOE masking
signal is present and after the initial driving period, the SOE
signal follows the SOE masking signal.

The SOE control signal is applied to the data driver 116, as
shown in FIG. 2. FIG. 5A shows the structure of the data
driver 114 in connection with the SOE control signal. The
data driver 114 includes an output controlling unit 1144, a
buffer 1145, and a switching signal generating unit 114¢. In
this embodiment, the data driver 114 includes the buffer 114a,
the output controlling unit 1145, and the switching signal
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generating unit 114¢. In other embodiment, the timing con-
troller 110 of FIG. 2 may include the switching signal gener-
ating unit 114c¢.

The output controlling unit 1144 includes a first switch
SW1 and a second switch SW2. The first switch SW1
includes a plurality of switches which extend in parallel to the
gate lines. The second switch SW2 includes a plurality of
switches which is connected to the data lines. The second
switch SW2 is controlled in response to the SOE control
signal, more specifically, the SOE masking signal.

Additionally, the data driver 114 includes a data register for
storing RGB data from the timing controller 110, a shift
register for generating a sampling clock, a first latch and a
second latch connected between the shift register and them
data lines DL1-DLm. The data driver 114 further includes a
gamma gradation voltage circuit for dividing gamma refer-
ence voltages and providing the divided gamma voltages to a
digital/analog converter (DAC). The data register temporarily
stores RGB data input from the timing controller 110 and then
provides the stored data RGB to the first latch. The shift
register generates a sampling signal by shifting the source
start pulse (SSP) from the timing controller 110 according to
the source sampling clock (SSC). In addition, the shift regis-
ter transfers a carrier signal (CAR) to a shift register of the
next line by shifting the source start pulse (SSP). The first
latch samples a digital video data (RGB) from the data reg-
ister in response to the sampling signal sequentially from the
shift register, and latches the sampled digital video data
(RGB) line by line. The second latch operate to latch the
digital data RGB from the first latch, and then simultaneously
outputs the latched digital video data (RGB) to the data lines
in response to the SOE masking signal from the timing con-
troller 110. The gamma gradation voltage circuit uses a volt-
age from an external power/voltage generator to re-divide the
gamma reference voltages divided by a reference voltage
generator (not shown), and to generate gamma gradation
voltages corresponding to each gradation.

In response to the video data RGB from the second latch,
the DAC selects and outputs a gradation voltage of a corre-
sponding level that is provided by the gamma gradation volt-
age circuit. The gradation voltage outputs a voltage having
either a positive or a negative polarity according to the polar-
ity control signal (POL) outputted from the timing controller
110.

An output circuit includes the output controlling circuit
114a and the buffer 11454. The output circuit temporarily
stores into the buffer analog pixel voltages R, G, and B which
are selected and outputted from the DAC. As noted above, the
output controlling unit 114a includes the first and the second
switches SW1 and SW2 communicating with the buffer 1145.
The output controlling unit 114a controls the first and the
second switches SW1 and SW2 by applying the SOE mask-
ing signal to the second latch during the initial driving period.
As a result, data may not be output to the liquid crystal panel
116 at the time of the initial driving of the liquid crystal
display device 100.

During the initial driving period, the SOE masking signal is
applied to the output controlling unit 114a through the buffer
1145 ofthe data driver 114. As shown in FIG. 5A, the switch-
ing signal generating unit 114¢ also outputs a switching sig-
nal for controlling the first switch SW1 and the second switch
SW2 of the output controlling unit 114¢a in response to the
SOE control signal.

Atthe time of the initial driving of the liquid crystal display
device 100, the SOE signal is masked by the SOE masking
signal and the second switch SW2 is turned off in response to
the SOE masking signal. Initial data, if any, may not be output
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to the data lines DL.1-DLm. After the initial driving period,
the SOE signal is provided in a regular sequence and the
second switch SW2 is turned on. A picture signal having an
effective picture voltage is inputted to a pixel of the liquid
crystal display device 100.

FIG. 5B illustrates a first switching signal and a second
switching signal which are input to the first switch SW1 and
the second switch SW2, respectively, at the time of the initial
driving. As shown in FIG. 5B, the second switching signal
maintains a low-state at the initial driving of the liquid crystal
display device 100. Accordingly, the second switch SW2
maintains an off-state, and the unwanted initial data is not
inputted to the m data lines which are connected to the second
switch SW2.

As described above, since the second switch SW2 is turned
offatthe time of the initial driving of the liquid crystal display
device 100, the initial data is not inputted to the liquid crystal
panel. An interval to which the initial data is not inputted
corresponds to a masking interval. Accordingly, the initial
data which may be a certain gradation voltage or else, is not
applied to the data line at the time of the initial driving of the
liquid crystal display device. A display quality may improve
by preventing deterioration of a screen quality, for example, a
longitudinal line on a screen.

After the masking interval, a low signal is applied to the
first switch SW1 thus to turn off the first switch SW1, and a
high signal is applied to the second switch SW2 to turn on the
second switch SW2. Accordingly, the picture signal in the
form of an effective picture voltage is applied to the pixel of
the liquid crystal panel 116, thereby displaying a picture.
When a high signal is applied to the first switch SW1 to turn
on the first switch SW1 and a low signal is applied to the
second switch SW2 to turn off the second switch SW2, two
adjacent output lines of each bufter 1145 (FIG. 5A) are short-
circuited with each other. As a result, an intermediate-level of
the voltage of both lines is maintained. This may result in
improving a response time by shortening a charge time of
each pixel in response to a next picture data voltage.

FIG. 6 illustrates one example of a waveform showing the
state of a gate signal voltage, a data signal, and the SOE
control signal at the time of the initial driving of a liquid
crystal display device 100.

As shown in FIG. 6, when the gate high voltage (Vgh) is
dropped to the gate low voltage (Vgl) at initial operation by
turn-off of the gate voltage, the ideal gate voltage has the
rectangular shape. However, in practical the tail is generated
in the gate voltage in the tail interval (t) as shown in FI1G. 6. By
this tail, at the time of the initial driving of the liquid crystal
display device, the TFT is turned on in the interval which is
not set.

The masking interval is formed while the tail of the gate
low voltage (Vgl) is present at the time of the initial driving.
The masking interval covers the period that the tail of the gate
low voltage (Vgl) is present and may ensures a complete
turn-off of the TFTs receiving the gate law voltage (Vgl).
Accordingly, the unwanted initial data may be inhibited from
transferring to the data lines DL1-DLm. Switches of the
output controlling unit 1144 of the data driver 114, i.e., the
second switch SW2 are synchronized to a rising edge of the
masking interval and turned off for a certain time period.
Accordingly, data output during the masking interval may be
prevented, and a normal picture voltage is outputted from the
data driver 114 by being synchronized to the SOE interval.

As described above, in this invention, the SOE masking
signal is generated and applied, the pixel signal is not applied
to the liquid crystal display panel at the time of the initial
driving of the liquid crystal display device. Thus, at the time
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8
of' the initial driving of the liquid crystal display device, it is
possible to prevent the vertical line on the screen of the liquid
crystal display device by the gray voltage applied to the data
lines from the data driver.

Meanwhile, the present invention is not limited in the
above structure. This invention is to prevent the deterioration
of'the image when the TFT is turn on in the period that the tail
of'the gate low voltage (Vgl) is present at the time of the initial
driving. Therefore, if the deterioration of the image caused by
the tail of the gate low voltage (Vgl) may be prevented, any
structure can be adapted in the present invention.

FIG. 7 is the waveform of other method of the present
invention. As shown in FIG. 7, in this method, the gate voltage
(Vg) is delayed in the certain interval (t) and thus the TFT is
not turned on in the tail of the gate low voltage (Vgl). That is,
the termination of the tail of the gate low voltage (Vgl) is
synchronized to the input time of the effective data signal, so
that the TFT is not turned on in the tail of the gate low voltage
(Veh

The foregoing embodiments and advantages are merely
exemplary and are not to be construed as limiting the present
disclosure. The present teachings can be readily applied to
other types of apparatus. This description is intended to be
illustrative, and not to limit the scope of the claims. Many
alternatives, modifications, and variations will be apparent to
those skilled in the art. The features, structures, methods, and
other characteristics of the exemplary embodiments
described herein may be combined in various ways to obtain
additional and/or alternative exemplary embodiments.

As the present features may be embodied in several forms
without departing from the characteristics thereof, it should
also be understood that the above-described embodiments are
not limited by any of the details of the foregoing description,
unless otherwise specified, but rather should be construed
broadly within its scope as defined in the appended claims,
and therefore all changes and modifications that fall within
the metes and bounds of the claims, or equivalents of such
metes and bounds are therefore intended to be embraced by
the appended claims.

What is claimed is:

1. A method for driving a liquid crystal display device
operable to display a picture represented at least by gradation
voltage data using a liquid crystal panel, comprising:

supplying a gate control signal to control a gate driver;

supplying a data control signal to control a data driver,
wherein the data driver includes a buffer and a switch for
a data line of each liquid crystal cell, and the switch is
disposed between and connected directly to an output of
the buffer and the data line;

storing the gradation voltage data in the buffer before out-

putting the gradation voltage data to the data line;
controlling the switch to control output of the gradation
voltage data from the buffer to the data line;
generating a source output enable (“SOE”) signal, wherein
the SOE signal enables transfer of the gradation voltage
data corresponding to a first horizontal line from the data
driver to the liquid crystal panel;

generating and counting a number of clocks;

comparing the number of clocks to a reference value, and

outputting one of the SOE signal and an SOE masking
signal to the data driver to turn on or off the switch based
on a comparison between the number of clocks and the
reference value,

wherein when the clock count exceeds the reference value,

the SOE signal is outputted and sent to the data driver to
turn on the switch such that the gradation voltage data is
output from the buffer to the liquid crystal panel, and
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when the clock count is less than the reference value, the
SOE masking signal is outputted and sent to the data
driver to turn off the switch to inhibit output of the
gradation voltage data from the buffer of the data driver
to the liquid crystal panel during a masking interval;
wherein the SOE masking signal has the masking interval
corresponding a section of a tail of a gate voltage output
from the gate driver at the time of initial driving;
wherein the tail is generated in the gate voltage when the
gate high voltage is dropped to the gate low voltage at
initial operation by turn-oft of the gate voltage; and
wherein the rising edge of the SOE masking signal is
synchronized with a turn-off of the gate voltage.

2. The method of claim 1, wherein the output of the grada-
tion voltage data is inhibited during an initial driving of the
liquid crystal display device.

3. The method of claim 1, further comprising:

generating the SOE masking signal based on the SOE
signal wherein the SOE masking signal is generated for
a predetermined masking interval.

4. The method of claim 3, wherein generating the SOE
masking signal comprises determining a time period for
maintaining a high state of the SOE masking signal.

5. The method of claim 3, further comprising generating a
SOE control signal that comprises the SOE masking signal
during the initial driving of the liquid crystal panel and the
SOE signal after the initial driving.

6. The method of claim 5, wherein generating the SOE
control signal comprises generating the SOE control signal
that performs an “OR” logic operation for the SOE signal and
the SOE masking signal.

7. The method according to claim 1, wherein the switch is
a second switch, further comprising a first switch that selec-
tively connects adjacent data lines when the second switch is
turned off.

8. The method of claim 1, further comprising applying a
high signal to the switch of the data driver to turn on the
switch after the masking interval, thereby supplying the gra-
dation data voltage to the liquid crystal panel.

9. The method of claim 1, further comprising synchroniz-
ing the turn-off timing of the switch to a rising edge of the
SOE masking signal.

10. A liquid crystal display device, comprising:

a liquid crystal panel comprising a plurality of liquid crys-

tal cells, each liquid crystal cell defined by a gate line and
a data line;

a timing controller which generates a gate control signal, a
data control signal, a source output enable (SOE) signal,
and a SOE masking signal for a predetermined masking
interval based on the SOE signal, wherein the SOE sig-
nal enables transfer of a pixel signal to the data line and
the SOE masking signal inhibits transfer of the pixel
signal to the data line;

a gate driver which controls the thin film transistor con-
nected to the gate line of each liquid crystal cell accord-
ing to the gate control signal;

a data driver which includes a buffer that stores the pixel
signal and an output controlling unit disposed between
and directly connected to an output of the buffer and the
data line, the output controlling unit controlling output
of the pixel signal from the buffer to the data line of the
each liquid crystal cell according to the data control
signal,

wherein the data driver does not output the pixel signal
during the masking interval; and
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wherein a masking signal generating unit comprises;

an oscillator which generates clocks having a certain
period;

a count unit operable to count a number of clocks gen-
erated by the oscillator; and

a comparison unit operable to determine the high-state
and the low-state of the SOE masking signal, wherein
the high-state lasts until the clock count exceeds a
reference value,

wherein the output controlling unit of the data driver is in
communication with the masking signal generating unit
and controls the output of the pixel signal to the liquid
crystal panel based on a comparison between the num-
ber of clocks and the reference value;

wherein the SOE masking signal has the masking interval
corresponding a section of a tail of a gate voltage output
from the gate driver at the time of initial driving;

wherein the tail is generated in the gate voltage when the
gate high voltage is dropped to the gate low voltage at
initial operation by turn-oft of the gate voltage; and

wherein the rising edge of the SOE masking signal is
synchronized with turn-off of the gate voltage.

11. The device of claim 10, wherein the masking interval is
formed at the time of an initial driving of the liquid crystal
display device.

12. The device of claim 10, wherein the timing controller
comprises the masking signal generating unit which deter-
mines a time period for a high-state and a low-state of the SOE
masking signal based on a clock count.

13. The device of claim 10, wherein the data driver com-
prises a switch connected to the data line of the each liquid
crystal cell and the switch is turned off according to the SOE
masking signal from the timing controller during the masking
interval.

14. The device of claim 13, wherein after the masking
interval, the turn-on timing of the switch is synchronized with
the SOE signal.

15. The device of claim 12, wherein the data driver com-
prises a first switch and a second switch, the first switch
connecting two adjacent data lines and the second switch
connected to the data line of the each liquid crystal cell.

16. The device of claim 15, further comprising a switch
signal generating unit which outputs a switching signal for
controlling the first switch and the second switch according to
a SOE control signal including the SOE signal and the SOE
masking signal.

17. A liquid crystal display device, comprising:

a liquid crystal panel comprising a plurality of liquid crys-
tal cells, each liquid crystal cell defined by a gate line, a
data line and a thin film transistor;

a gate driver which controls the thin film transistor con-
nected to the gate line of each liquid crystal cell accord-
ing to a gate control signal;

a data driver which outputs a pixel signal to the data line of
the each liquid crystal cell according to a data control
signal, wherein the data driver comprises a buffer that
stores the pixel signal and a switch directly connected to
an output of the buffer and the data line of the each liquid
crystal cell, the switch controlling output of the pixel
signal from the buffer to the data line;

an initial driving control unit in communication with the
switch of the data driver, controlling the switch of the
data driver, and structured to compare a clock count with
a predetermined reference value and operable to alter-
nately generate a SOE masking signal and a SOE signal
based on the comparison, the initial driving control unit
outputting SOE masking signal to the switch to turn off
the switch during a masking interval whereby the pixel
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signal stored in the buffer is not output to the data line
during the masking interval;

wherein the SOE masking signal has the masking interval

corresponding a section of a tail of a gate voltage output
from the gate driver at the time of initial driving;
wherein the tail is generated in the gate voltage when the
gate high voltage is dropped to the gate low voltage at
initial operation by turn-oft of the gate voltage; and
wherein the rising edge of the SOE masking signal is
synchronized with turn-off of the gate voltage.

18. The device of claim 17, wherein the SOE control signal
is provided to the data driver, wherein the SOE masking
signal is provided to the data driver during an initial driving
period and the SOE signal is provided to the data driver after
the initial driving period.
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